Introduction 40 The study of colour in nature continues to generate fundamental knowledge: image capture and data-checking, or are readily achieved within R using existing 99 packages such as imager (Barthelme, 2018) and magick (Ooms, 2018). Indeed, pavo 100 2.0 includes two convenience functions, rimg2cimg and cimg2rimg, to convert be-about the visual perception of particular species -are also available via colspace.
139
The CIEXYZ, CIELAB, and CIELch models (designed and intended exclusively 140 for humans) are available, and colspace will check that the appropriate inputs, 141 such as the human colour-matching function, have been used to model receptor 142 stimulation, as required (Smith & Guild, 1931; Westland et al., 2012) . The colour- Figure 2 : A sample workflow for image handling and analysis in pavo, as of version 2.0. Images are first imported and optionally processed by, for example, setting scales (yellow line) or defining objects and backgrounds (red outline). They may then be colour-classified before being passed to analytical functions, currently centered on the adjacency and boundary-strength analyses. If backgrounds and focal objects are defined then they can be analysed separately, concurrently, or either one can be excluded entirely.
As alluded to earlier, our goal is to provide a flexible and relatively simple 191 analytical framework for the analysis of a colour pattern's spatial structure us- A call to plot(heli_specs, col = spec2rgb(heli_specs)) displays the now-223 clean spectra, with each line coloured according to how it might appear to a hu-224 man viewer (Fig. 4, top left) .
225
Since our interest is in quantifying the fidelity of visual mimicry, we must # Calculate adjacency and boundary-strength statistics. We specify a # scale of 50 mm, and note that the 'white' background, which has a class # ID of 1 in this case, is to be excluded from the analysis.
# We also include the colour distance between all patches, as estimated above. We can now inspect the pattern descriptors of particular interest, and explore 284 the similarity of models and mimics with respect to their broader colour pattern to which mimics need resemble models to deceive viewers, and the relative impor-294 tance of different colour pattern elements (e.g. Fig. 5 ) in mediating the subjective 295 resemblance of species pairs, for which pavo is well suited to help answer.
